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2- Coating 1-Sizing
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1- Atomic layer deposition (ALD)
2- Continuous atomic layer deposition (CALD)
3- Plasma and corona surface treatments



\¥4%

8 bl Ol al L Kb STL wBlis ) sba, chw
alie o g sled 5 s b 5 So Y 8l S A8 )
e i  ao s Ll 3L Las S eslinal Sl Ol
ponime sl oSy a5l ol Laals O Sl Jlal
2ol Gl aly GSile s esisS, e 51 55
s Tambe ai e 455 AV LAY s 4dS
oEa L de b, 4 pslie rag (Y41F) oL
Osme e Gger 05 ol ey cn) 03 0 S a4 Lsm
SWIS 55 bl S sladelS (g5, »oske ool dm 5 03 S
ol as i sl S s S by, Al
asls 5 Ll WVTR 5 Of ds olie b ey,
B FE PR I~ S o
asls Lot oS5 glal ST Gk ol G
g5 9 3 sshie el sl o RS e OT o b s
2 Oslie Jy alie oslel s b, oo 5 Ol 4l 2K
o Dl 5ms 5 5ULE SIL as eslinad ST 5 5L1S
B ud g s oS Ol o badisad cpl )8 Jdo 4 052
Ll g 0o ol ol sl 5 ol anane
By Sl 4 g b eolial 4L AW ol e
5 9 03938l 250 carse Nl e BEK e gy,
asls 2IE L s S0l caols 5 spn 2 olss
31 38 sttty SIS 51 5 5o Ol ok el
Sl ol ap sl b T 68 alas 4l (208 55
L pooids Ollae il nie zlag biclS 55
S S 3t bl B gy, il saiaSs
S s lsn ot s ol 358l b et Jule (it Jlasl
OO R DU 0 CRPCIN [ I M|
Cla gblsls Clelo g alss 5 s ahole 5 ol
oalatn] i g gabates 5 O Gl s
$o5 Pls s e B il e e
G S S ran Gl Ol calS I Al
Olhes 3)lpe nl B 5 B s b Sosba sl

3- Fourier transform infrared spectroscopy (FTIR)
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1- Reverse gravure technique
2- X-Ray photoelectron spectroscopy (XPS)
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3- Polyvinyl acetate (PVAc)
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1- Ground calcium carbonate (GCC)

2- Precipitated calcium carbonate (PCC)
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2- Dispersant

1- Lactic acid (LA)
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Abstract

The purpose of this research is to evaluate the effect of various paper coatings on initial contact
angle and its evolution over time. We investigated nine coatings on two types of (75 and 125
g/m?) printing papers. Seven coating compositions containing 80% clay, 20% ground calcium
carbonate, dispersing agent and various levels of polyvinyl acetate and lactic acid as binders were
used. In the last two coatings (No. 8 and 9), we used 100% precipitated calcium carbonate
pigments, cationic starch, methacrylate, dispersant and two levels of cellulose nanofibers. In these
suspensions, the amount of cellulose nanofibers in composition No. 8 was twice that of the
composition 9. After coating using rod method, the papers were dried and then the coated and
control samples were calendered. We then performed contact angle measurements using water
droplet and also Kit No were performed. We noticed largest and smallest angle change over time
for sample 6 containing 75% binder. The last two treatments (No. 8 and 9), contained cellulose
nanofibers, which was due to presence of hydroxyl group on the surface and lowered the contact
angle. The eighth suspension was the most hydrophilic sample. Best barrier property Kit No and
largest droplet volume after 20 seconds was accompanied with the increase of the binder
percentage in the formulation. For the control sample and three treatments with highest binders,
the contact angle over time remains relatively constant this is a sign of hydrophobicity. The
correlation between contact angle and volume of the water droplet was determined to be 0.951
and 0.936 in the 75g/m? and 125g/m? papers relatively. We did not notice a significant difference
in contact angle and Kit No between 75g and 125¢g samples.

Keywords: Coating, grammage, contact angle, calcium carbonate, cellulose nanofibers.
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